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1 

Ra# 1 0 iim&T ht£%&m*ft^m^J&MW*W& 

zjLmt&m^zzt&$fWLt'tz>%>±mtf> kmg> 
i s^** 2 ic:e«^*±«^^ KM*>a*#ifc. 

[fR&QU] *rEM/*»«w£?Lspra:* 5 v o 1 % 
&lTT&£fj! 1 fcv^ L 3 ^^i**tj6»fc:Effca>*±£ 
V KM0>aj3fi;frifc o 

KMonstfrss. 

[ft^6] mJf2&Jl^ ;y*gtf>J?£|^ 3 — 7 0/1 
m"C 1 *V> L 5 OV^i*tU^(rfB«0*±SS^ 

1. 2 ^ T/R a ^ 1 0 0 ©IS«Sr*Jit5»l** l 4 

v*L6O^i*HjW£E#<0#±«#v KMtf>atj&*r 
»-&«MI«>***l*, 1-I0wt%t?k$»*5i4 

15 0 /xm-Cfc^ff^l fc^U8m^*b)WCie«0 
^±m^> KM*>»St;*fifc. 
[»*510] ffiE*±»M»*Wc, #±s^*t 

b 9 a>v^-rtt^^e«o*±)i#^ KM«>«36*J5fc. 

[»*an] i»E*±«M»5ictt, y^ntttt 

KM4>Wtt*tt. 

[fS*3g i 2 ] ^ri^tf > KMMU SP#*fe-CS><5W 
l fci* ll l ov vf *L3&»fcE««>*±jB*>' KM 

IMf#*i 3] #±WyKKtt, **ttt?*>S» 
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l 5 ] f±SI^»* £ , IS^m i: "C«J* 

fc*±a#>' km-c*>o-c, 

flftEMfifcJKflW^JL*** 5 v o 1 %KT-C*> "9 > 

flfrEMfifc»«:(OStrE*cB«>*ffi«L* R a * 1 0 ^ m« 
TX3bZ>Z.k &¥f'& k-tZ>m±m# V KM. 

[m#jgi6] WEne-^wjiBtt, s»Rraitt#J3B"c*)5 

io {f l 5 fcE«o*±SI#>' KM. 
[M*S17] flttEAJS;* y*JBtt\ 
S"C l 5 Sfcl* 1 6 JcE«<o*±S^v K« 

[fftsfrg l 8 J TOEM/a»tt«P<offiE*±«M» 

jKO^tttt* 9 0-9 9wt%tfc5H*«H4V^ 
L17 <0l^:fXJ&^E«i<0*±3H#>' KM. 

S«fc«aftA^2 IMP a£JUh-C*>5W*Kl 44V>11 
8 GHvf *t*»lz:E««>*±*lWv KM. 

20 [1**9(2 0] iIT^M^H eJ ^3 2 0-l 
6 0 0 k A/m-e&<5fi5fcJS 1 44V^tl 9 0>V^T*Li&> 
IC|2®0%±^^^ KM. 
[M&9 2 1] (BH) 
5 0k J/m'a-h'Cfcatt**! 4fcV*L2 0(0^f 
tt*^dE«0#±aal?^ KM. 

[0 0 0 1 ] 

©»a36rtt*JJ:tf*±a*>' KM 

30 6o 

[0 0 0 2] 

[«*©«*] t±«#^KWtt, *±«M»*fc 

K) *^a<oM»*irinijaEj«i»urj(a*^5to"C 

fe^flB^^^ttWB^^{3:^ctt$r^P^{b 

d>ftv^e*«MB*T?«»d«'T?#Sit«>, #e> 
Jtl^oTWf "J 

[0 0 0 4] jfffl/«»ifcrt\ J»«WiR**tfcttEJ3W« 

*v Ktr» m«»aw>A«*>&jf art tttftaaft 

ft, ft^oMSrtSSJcJt5tT?#S^v^5*I^^&* 

50 &&mm<Dm\\m&!£ffi!&Mfe<D*:tL\cit'<x&<-rz 
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[0005] ftMf&mmte. \?zijm& 
atu +^mm^mz^tz^mxm^m^o^m^ 
ic&au mj£<DM^mmzf&]&-rz>xfe-ehz>o z\<d 

[0 0 0 6] k^ZX^ &±<D£t>/£&Jjm<D5h^ BE 

z&i&'tzzb&vim'VfrztK &kd£ otemM&&& 

[0 0 0 7] tib^ z\<Dfe%<DJ£ffif&J&miZ*>\,^X 
[0 0 0 8] ^^-C, J&^H;^ 100 OMP a £X_tk 

[0009] ua>u Mi£f&m*. &m*mrm^<ofk 

&i>m\-x^ti 0 
[0010] 

[0011] 

M^ftt5^ci6(Df^] Z.<D£oteSm*. TIB 
(1) - (2 1) (D*ftW\Z±<9mj&£tlZ>o 

[0012] (1) %±mm*®mt. &&®mt* 40 
m&&tztemm^xft±mtf^ KfflM«3^iiit$i 

[0013] (2) mmumtimte. jzffif&Mx&z 
±ib (1) \zmm,(Dft±m#> vmjKDmmjj&o 
[0014] ( 3 ) mieis«»ttj»tt. jft^raittwJiBt? 50 
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fc3_bfB (1) (2) ld|Ett^«r±S^>' K«« 

[0015] ( 4 ) fl(rtB«^JR»<o^?L*li:, 5 v 

o i%KT-efc5_hia (i) &v^u (3) eovv-f^jc 

[0 0 16] (5) fitTlS&JS;* y*J|f*. 
ty^jf-CfcSJbfS (1) *v^b (4) (DV^-f jh^KfEife 

[0 0 17] (6) y^S^ffSfi, 3- 

7 0MmT*fc5±IB (1) ^V^L (5) W'TtlMZfc 

[0018] (7) iftlBAJR^ ^^ri^^^T U 
m] £Lfc±:£, «rSB*ffiO*ffifi£Ra [|im] t<0 
ffflT% 1. 2 ^T/R a ^ 1 0 0 (DS^$:»J£t^±E 

(1) ftV^ (6) OV>-f^»ClE«iO#±ffl2jf^KBat 

[ooi9] (8) mmft±m#>h*mi5mmf&vo<p 
<oW!U^msi<o^mMi^ i-iowt _lib 

(i) (7) ov^tt*»{j:ia4fco#±a#v K« 

[0020] o) «nE#±a«^»*<o¥*&«ts 

14. 1 — 15 (1) &V^L (8) <£>^ 

[0 0 2 1 ] (10) «rBB»±**^»*W:, ^r±^g 
tgSI t ®^&JS <h Sr^trfrA ct«9^^t>o-C*>5 _kfB 
(l) &v>L (9) (DV>-rixd^c|Etto#±IS^> K» 

[0022] (id 8&K*±«ra^»5fett\ h 
t>or^^±ie (i) *v^u (io) ov^rtuwcBfc 
[0023] (12) ^±m^^ K«^«t. **tt"C 

£>3_L15 (1) ftl^U (11) <DV>-rtL^(-fS«(D^r± 

[0 0 2 4] (13) fl^S*^ K»*tt\ **tt"C 
fc5_L!B (1) &V>L (1 1) 0Vvffe*>lCGtt0*± 

[0 0 2 5] (14) _b|5 (1) ftl^L (13) <OV> 

[0026] (is) ib±mm*&&t. ts-etmrnt 

v o 1 %«T"C*fP, MtCflt^rA^tt: 
OBtJlE^fficO^ffiffl^ R a d5 1 0 ix mJ^T~e&6 d t 

[0 0 2 7] (16) S(fEJIS*»ffltt, !» Rlffitt-Wffi 
"Cfc^iilB (15) »c|5tt(Oft±aal?> K«^Go 

[0 0 2 8] (17) SniB&JR;* ^s/'Jr/U 
p« ry*mxfoZ>±W, (15) */cf4 (16) Jd|B«<Oft 
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[0029] (is) m%d,m^j&Mft<p<oiftmtt±m 

flM5»*<D<£**ra\ 9 0 — 9 9 w t %T?S>*.htB (1 

4) ftl^b (17) (D^-fn^^lB«^^±^7}f>'K^ 

[0030] (i9) mffifcjj&Mz-zzkicxvm 

3e*tb-6««»«dS2 IMP aW±^*>5±IB (14) 
ftV>b (18) OV>-T^^E«fcO*±ffl^^ K«^. 
[0 0 3 1 ] (2 0) lHt©@tSl^H«,^3 2 
0-1 6 0 0 k A/m-C£>£_hfB (14) /j^b (1 10 

9) o^-f tt^jcia*<o#±s^> k&f. 

[0 0 3 2] (21) ft^lSx^-a (BH) 
„.,aS5 0 k J/m 3 ^±-C&5_h!E (14) ftl^b (2 

o) (o^-rtiMz^m<o^±m^ k»^. 

[0 0 3 3] 

[0 0 3 4] *i\ >MBW<0#±JB#> Kafc&oJBtSfr 

[0035] c*±si3j? v b*m*mmi&vo<o$tmi £ 

5 C £fc, ftfifcft^jcil, ifi^*fJ:*6CT, KftKJhJM* 

^^#ja^*ft"CV^Tfc<fcV\, £ftfeO#«/*J«# 

[0 0 3 6]J^T, iftfeO#«**dKloV^-ClftM't' 30 
<5© 

[0 0 3 7] 1 . *±««^»* 

oiSff*u<. Wc, fco [l] ~ [5] jMSFSbv*. 
[0 0 3 8] [1] Sm«r£fci-;5*±aH7G*i:, C 

o&3it-t%m&&mk&m*f&frk'rz>h<o (sit. 

Sm-Col^i:f9) o 

[0 0 3 9] [2] R (fcfcb, RW\ Y«r*tf*± 
Mlt^KD? tb<D'J?t£< k f> 1«) Fe^r^^i-^jg 40 

«MJH (TM) B£&X*/£#£-r<5t>£> (JUT> 
[0 0 4 0] [3] Sm&3ik'tZ%i±m7v;mk. F 

(BT, Sm-Fe-N^tf 

5) o 

[0 04 1 ] [4] R (fcJKU Rte, Y*<&ir*± 
Stc*0 5 < k t> 1 S) kF et$0>&&&J&k& 

bT (ttJMf«r^M.-CW*-f«»frfe*tr) 50 
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[0042] [5] Sufs [i] — [4] <omf&<Dh<r> 
ftfcra«4*«:«:*SlJ:»S - k tfS"C# 5 e 

[0 0 4 3] Sm-C o^^&(DjX^&)teh<D k bT 
ft SmCo 5 , SraJM,, (fcffbTMte, 

JR) feft-6« 

[0 0 4 4] R-F e -B^&Oft^&Vj^Oi: bT 
ft. Nd-Fe-Bm Pr-Fe-BMl N 
d-Pr-Fe-B^l Nd-Dy-Fe-Bl^ 
Ce-Nd-Fe-B|^l Ce-Pr-Nd- 

[00 4 5] Sm-F e - N^^&Oft^ftfr t> O £ b 

N,, TbCutIffl5:±«i:t5Sm-Zr-Fe-C 
o -N»*4#*»f bft^o 

[0 0 4 6] B9ia#±3S5c* i: UTtt, Y, La, C 
e, Pr, Nd, Pm, Sm, Eu, Gd, Tb, D 
y, Ho, Er, Tm, Yb, Lu, ^ yi/*.* ? frfr 

mfbti. zftb&im&tzn2m£i±^tfzkfcx% 

Zo «HB]13»A*4: LTWt^ Fe, Co, Ni? 

#*lffcft, £ftfe*l«*fc«t2««Ji^tr;i£j&s-C 

[0 0 4 7] fiHMK **««^*A-=¥-SW*> 

1, Cu, Ga, Si, Ti, V, Ta, Z r , Nb, 
Mo, Hf, Ag, Zn, P, Ge, Cr, W^^r^^T 

[0 0 4 8] IftCfefrfilft =* h&tt) 

is, y ^ hfl£t£*B l o fc^— Kttttffi i Fdx. 

tf, 01, B 2 JfciiH 3 ic^t J: 5 ft/^-y Oef 
[0 0 4 9] h8ltt««>*ftrtt, 

-rzk* x^ofltftttift»B-HBa (j-hh) 

[ooso] (t;ay#^y h«a 

^*bTVN^ 0 



( 5 ) 

7 

[0 0 5 1 ] 1) B-HH (J-HIU) <Dm~Mt9L-V* 

2) #«tt*sA<, Jt«»ffiv^»-c*«-c#*o 

4) fl£Mm0&*K4btf/h£v\, 

5) LX t 

[0052] z(D£?\c^ m&m.mxm&ztiz>m& 

[0 0 5 3] ft*5, EH—HI3^^^<^ — Vfi, — #y 

[0 0 5 4] WB^M<OW-^^&\^ 1 — 1 5 0 fx m-e 
£>£<oa*#£L<, 5 — 8 0 Mm-e&£OtfSJ;9#£L 

[0 0 5 5] ft*>, Will F.S.S. 

S. (Fischer Sub-Sieve Sizer) 9 Mfe'T&Z. t 
&X%Z> 0 

[0 0 5 6] i£— Cfc. 
[0 0 5 7] ft*5* WE [5] 

[0 0 5 8] «^»*<0»3fi*«fett, »teRJfe£*Li\ 

«Atf, J; 0*A>fv^y h^fiU £ 

©*A^f^=fy h*a^ft««te»#L (£bt-5>i& 

&ftJcg>#L (Sfe^iRU -CWfetufctO, Jf^T 40 

[0 0 5 9] J£UiO <fc ? /^SS^a^ftttOf* 
Sf*. 9 0-9 9wt%Tfc5(D»^l<, 9 3 — 9 

»»lc»*»JS©*#iMS*ft < ft 9 . /»»tta*iS;-p*- 
[0 0 6 0] 2. te^Wffi W>H 50 
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[0061] m^jm\±mmt u-ct*. xvm 

K (09 : ^--T n>-6, Nny46 > t^o>66, ^ 
4 n v 6 1 0 , -^-f n > 6 1 2 , -*->f a V 1 1 , u 
yi2, t^ny6-12, Nay6-66) , f&pj 

h\ ^y^^l^, ^D/nhVy, 

[0 0 6 2] ^bo^W, fig^tt^#(c:ffi^r*3 
±o^e», f£Htf y , ^ y 7iiuyt/w7r>f 

[0 0 6 3] ^(Oi^WItMli, *r*>ffigi, .# 

»«*s BTtet ft -5 fcv> 5 ?ij^ds*><5. 
[0 0 6 4] JR«{fctt»JJBi: b"C^, «x.tf. fc* 

^y^^-r/i- (^Ffi&fPTjey^^^/w) urn, ^y 

[0 0 6 5] ^tt^^JcffittXfe 

^^^r^wjiB, 7*/-ymtJB, ^y-r^ K»jjg, ^y 

[0 0 6 6] ft^b\ ffiffl**tS«HSSMktt#JIB 

[0 0 6 7] 3e-&»aB<0»/S*i. ^{CPS^^tLft 

1 3 0-3 5 0 < CT*fc5^^l<> 150- 

+^fti&ff#tt <«ft»*fci*««w) ^m^-r^ 

KlttaA-Bi:, JftBB«»«P«l2:, IBfiMfco«*«5±# 
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[0 0 6 8] £JL±<D£ 5 fttt*«r»otariM*'i»-co*# 

*J2, l-10wt°/otJ)50«l<, 1. 5 — 5 

[0 0 6 9] 3 . mtV5±m 

[0 0 7 0] ^l^ih^J^^^^^^^tta-irtc 

[0071] z<DmtV5±M<Dffii}M^ m^nm^mt 
-r z> -tx- h mm ft & f j £ * ^-To 

[0 0 7 2] i<0»jbKJhffl«t. *aric*<0§»3Sl*^«^ 
[0 0 7 3] KftKJhfflfc UTtt, «^»*«(OBfc<k* 

[0 0 7 4] COJ:5ft»ftKJhMS:«SiPi-*»^ & 

^^*-eo^t;i5Sih^j(D-g-^rfifi x o. 2-3wt%t 30 

$)60^l<, 0. 5 — 2 w t %T*1bZ)<D&£ biZ 

[0 0 7 5] 4. -t<ote*>«in#j 

(Man** ^rryy»^(oiMl> 

[0 0 7 6] [#±®7^ v Ka^ffl»a^«b<oji»] 40 

[0 0 7 7] tfrifcLfcJ: olz y <T(I 

[0 0 7 8] fi|*rt\ /U5£SI*8i, 



1 1 
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[0 0 7 9] r.<ofi|*tt, ttfflT^frtoh/Tfcii^ 
[0 0 8 0] r^><t5ft2aft"Cil*SrtT5-t^J;f?, 

[0081] ns»*fcra:»E«Li M^^tctemm-rzz. 

So 

[0 0 8 2] 56tt*fc«aEtt-(K>^8fef4, #i£PS/££*tft 

[0 0 8 3] M*.tf. Jfm*5Stt«<OJ: 5fe5Sft 

[0 0 8 4] Stt«:otfeS<OWIIlEtt, ISv^Srffi 

[0 0 8 5] SfcRfri: ttli, ^oA^tta^^^ 

±T^5^W^U<, 0. Smm^l-Cfc^^^J: «9 

[0 0 8 6] Riao3aS36*fo % tt««:<05p^*SS[S 

tt. 0. 0 1—0. 5mmtfc5(OWL<, 0. 0 
5 — 0. 3 mmtfc^^J: «9 ^ff ^ Ll\> 

[0 0 8 7] r:<oj: 5 tttlcfcSSfl!©^ 

[0088] m^j&Mte<Dm& (mmf$M) ] roj; 
zk\zx*) s mza&Mmmmzinz* 

IB^-&-»Jii ^5 ftft $ » jSEfiftiK ffi t ft s t>tt 6 
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[0 0 8 9] ft:fc3, 1$&<OJjfetV,XYS.s «tf3*U^:ffJffi 
SffiftSRa©»S:/h*< Llv^t^^ffi 

[ 0 0 9 0 ] i&ra/E IMUBtt. 3V^!>vK«rffilBJ** ■ 

k^om^/bv^^ tii^t^sn 10 
[0091] coiarajEEffi^fi. ^^ssr^nSR-rs 

tu*»-&«lll^*iB"r-6Blf3eoiflai: LfcttflrefTteix 
So 

[0092] z.<Db%<n&mm8ti±. m^btiz&'&m 

i: fCfc Lfcfc*. t- (t + 8 0) 

#£UV\ fc*:U ^ W^«j^«TS> , 20 

o r ©g^mo^ft ^ l^t 5 IS ^ ( t + 8 o) J: 
[0 0 9 3] C^) i 5 ^iStlF^iMlrff 5 C <!: 

[0 0 9 4] fc*5, niS«J|^^LTffll/^i 
[0 0 9 5] 3IS*»Jffii:UTfflV^fettS»ffi<0'&W-*l 

te, A, t , + A, t,+ « • • A B t „ 0C) "C^^tt^o 

[oo9 6] mm&ffif£Mmz&vzf8.j&&*)&. m& 

^(D&MMA^JcoT^PS&Stf^ 10 0 — 980 
MPaffcS^HK, 2 00-7 0 0MPatfc 

SOtfSJ: LV\> 40 

[0 0 9 7] ^<D± ?\CLXmbtlltm^J&l&fo<DQjl 

mz, 5voi%wm5^«i<, 3voi% 

OTtfcS^J; «9»^LV\ *±S/J?V KO&4>ffi?L 

[0 0 9 8] £fc, «^J*»*<Z>*fB<0*ffia*Ra 
1 0 M m^T-Cfc«9, 5 Mm^T-Cfc6^ 

#£L<, 0. 0 5-2/im^Ttfc-5^J;i9^t 
V\, 

[0 0 9 9] Slfi^Ra 4r^<OJ: 5*j6ffllCH^-f6 50 
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[0100] &*o, «^J*»#<D«ffia* R a fi, 

[oioi] mffirftm, &mf&te, ttmfiMW&nx 
«jbij, who, wess^nx*. mm<om&ik. it 

[0102] i&m*v*m<oMm roj:5i-uT# 

[0103] :<oM^ y^/B^>»fifcfi, m^5f&7&fo<o 
*ffite#U »flBtcj:«»5Lft!faSrl6*-rJJ:a:StT5. 

[0104] z.(Dfctb, mjito±m<Dj^n&!&mk-fz>z. 

[0 10 5] s>*J!S:«/*i-5&JBfc tr 

IS, 0Ux.fi* Ni, Cu, Cr, Zn % Sn, A g% A 

[0 10 6] ^JR^ v*m<DJ&f&.jj&k LTIi, 
y**, W^tf, ^^r, ^<y^y>^ CVD, PV 

[0107] ^Jgp< ^^^<Dl?^(i, 4*fcK3fe*ttftV^ 
J^5, a-VO^m^^^K, 5-50/irat 
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[0 10 8] flfc, s/*Jttf>ff$SrT [ M m] t 

fc<0MTN TIE^: (I) ^t60^^tv\ 
[0109] 1 . 2 ^T/R a £ 1 0 0 • • - (I) 

is (i) »cfth>*9, s; (id &m&-rz><o&&*) io 

[0110] 3 ^ T/R a ^ 5 0 - • • (II) 

T/RaoiBdsmesifoTiR^ai^fcai:, 

ft^*^**)*, — *\ T/RaO|(#tt1BS*0_Lllt 

[0111] **5. u 

[0 1 12] *»WO*±«^^KaE^tt,'ffi3BJ6*Sr 
*P^*rtlJ:J:f9aa3fe*tt5*«»ft^2 IMP a£JLh 
T?*>5<OiS#*U< x 2 5MP aJKJt-e*>5v7>35SJ: «9 # 

[0 113] *»B8«>»±SI*^K«^tt, «wt* m 

It^ifffil^) H.,^3 20-1 60 0k A/mm 
S^feS(DW$l< s 40 0-1 200 kA/mItf 

ttv ilic <t o t (if W^^^o # o^l^if 30 
left «9 s S5M^*5*t5iB^^^5o Um 

i ft +#ft«jfc*«##&iv isbttHE 
[0 114] *»M^*±*^^K«tt^tt, 

(BH) ..J55 0kJ/m ! glK^^ 
#&L<, 80kJ/m J Wtfc5^J;!)KL 40 
V\> ft«^x^/U^-a (BH)..,^5 0kJ/m 3 

MJ;oTf3\ +»ft h/i^^j&s»fe*tftv\ 
[0115] *»Bo*igj|?>KWo»t 

Rft^, RfBtt , Ram, ¥« 
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[0 116] 

immm m-, ^mm(oMc^mmm\c^xmm-r 
[0117] mmm 1 ) &&mflt& (n d.. , p r 

«. !s D yo. 01) a.« F e b m 1 C07.0 Bs, j A 1 0. s 
*V *0«fifcW»*^ R 2 (Fe - Co) nBlffi O 
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(54) RARE-EARTH BOND MAGNET AND METHOD FOR MANUFACTURING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a rare-earth bond magnet which is superior in 
anticorrosion and high in mechanical strength. 

SOLUTION: In this method for manufacturing a rare-earth bond magnet, a rare-earth 
magnet powder and a bond resin are mixed at a specified ratio, and they are kneaded. 
Then the kneaded substance is subject to warm molding at a temperature so that the 
bond resin is softened or melted, thereby forming a magnet molded body having a 
surface roughness Ra of 10 //mor less, and a metallic plating layer is directly formed 
on the surface of the magnet molded body. 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The manufacture approach of the rare-earth bond magnet characterized by 
to have the process which manufactures a magnet Plastic solid with the front face 
where blue heat forming performs at the process which mixes or kneads rare earth 
magnet powder and joint resin, and manufactures the constituent for rare-earth bond, 
and the temperature from which said joint resin will be in softening or a melting 
condition to said constituent for rare-earth bond, and surfacenroughness Ra becomes 
10 micrometers or less, and the process which form a direct metal^deposit in said 
front face of said magnet Plastic solid. 

[Claim 2] Said blue heat forming is the manufacture approach of the rare earth bond 
magnet according to claim 1 which is compression molding. 

[Claim 3] Said joint resin is the manufacture approach of the rare earth bond magnet 
according to claim 1 or 2 which is thermoplastics. 

[Claim 4] The void content of said magnet Plastic solid is the manufacture approach 
of the rare earth bond magnet according to claim 1 to 3 which is less than [ 5vol% ]. 
[Claim 5] Said metal deposit is the manufacture approach of the rare earth bond 
magnet according to claim 1 to 4 which is a nickel-plating layer. 

[Claim 6] The thickness of said metal deposit is the manufacture approach of the rare 
earth bond magnet according to claim 1 to 5 which is 3-70 micrometers. 
[Claim 7] The manufacture approach of a rare earth bond magnet according to claim 1 
to 6 of satisfying the relation of 1.2 <=T/Ra<=100 between surface roughness Ra 
[mum] of said front face when thickness of said metal deposit is set to T [mum]. 
[Claim 8] The content of said joint resin in said constituent for rare earth bond 
magnets is the manufacture approach of the rare earth bond magnet according to 
claim 1 to 7 which is 1 - 10wt%. 

[Claim 9] The mean diameter of said rare earth magnet powder is the manufacture 
approach of the rare earth bond magnet according to claim 1 to 8 which is 1-150 
micrometers. 



[Claim 10] Said rare earth magnet powder is the manufacture approach of the rare 
earth bond magnet according to claim 1 to 9 which is what consists of an alloy 
containing rare earth elements and transition metals. 

[Claim 11] Said rare earth magnet powder is the manufacture approach of the rare 
earth bond magnet according to claim 1 to 10 which is what consists of complex 
tissues which have a software magnetism phase and a hard magnetism phase. 
[Claim 12] A rare earth bond magnet is the manufacture approach of the rare earth 
bond magnet according to claim 1 to 1 1 which is isotropy. 

[Claim 13] A rare earth bond magnet is the manufacture approach of the rare earth 
bond magnet according to claim 1 to 1 1 which is an anisotropy. 

[Claim 14] The rare earth bond magnet characterized by being manufactured by the 
manufacture approach of a rare earth bond magnet according to claim 1 to 1 3. 
[Claim 1 5] The rare earth bond magnet characterized by being the rare earth bond 
magnet with which the metal deposit was directly formed in the front face of the 
magnet Plastic solid which consists of rare earth magnet powder and joint resin, and 
for the void content of said magnet Plastic solid being less than [ 5vol% ], and surface 
roughness Ra of said front face of said magnet Plastic solid being 10 micrometers or 
less. 

[Claim 16] Said joint resin is a rare earth bond magnet according to claim 15 which is 
thermoplastics. 

[Claim 17] Said metal deposit is a rare earth bond magnet according to claim 15 or 16 
which is a nickel-plating layer. 

[Claim 18] The content of said rare earth magnet powder in said magnet Plastic solid 

is a rare earth bond magnet according to claim 14 to 17 which is 90 - 99wt%. 

[Claim 19] The rare earth bond magnet according to claim 14 to 18 whose disruptive 

strength measured by applying compressive stress is 21 or more MPas. 

[Claim 20] The rare earth bond magnet according to claim 14 to 19 whose proper 

coercive force He J in a room temperature is 320 - 1600 kA/m. 

[Claim 21] The maximum magnetic energy product (BH) Rare earth bond magnet 

according to claim 14 to 20 whose max is three or more 50 kJ/m. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a rare 

earth bond magnet, and a rare earth bond magnet. 

[0002] 



[Description of the Prior Art] Although pressing of the rare earth bond magnet is carried 
out to the magnet configuration of a request of the mixture (compound) of rare earth 
magnet powder and joint resin (organic binder) and it is manufactured, compression 
forming, the injection-molding method, and the extrusion method are used for the 
shaping approach. 

[0003] Compression forming is an approach of it being filled up with said compound into 
press metal mold, pressing this, acquiring a Plastic solid, carrying out heat hardening of 
this after that when joint resin is thermosetting resin, and manufacturing a magnet. 
Since shaping of this approach is possible in the small amount of joint resin compared 
with other approaches, it can make [ many ] the amount of magnetic powder of the 
obtained magnet, and is advantageous to improvement in magnetic properties. 
[0004] An extrusion method is the approach of carrying out cooling solidification, while 
extruding said compound by which heating melting was carried out from the metal mold 
of an extruding press machine, and cutting to the desired die length and using as a 
magnet. By this approach, the degree of freedom to a magnetic configuration is large, 
there are few amounts of magnetic powder in the magnet which needed to make 
[ many ] the addition of joint resin compared with it of compression forming, therefore 
was obtained in order to secure the fluidity of the melt at the time of shaping, although 
there is an advantage that the magnet of thin meat and a long picture can also be 
manufacture easily, and there is an inclination for magnetic properties to fall. 
[0005] The injection-molding method is the approach of carrying out heating fusion of 
said compound, pouring in this melt into metal mold, where sufficient fluidity is given, 
and fabricating in a predetermined magnet configuration. By this approach, the degree 
of freedom to a magnetic configuration has the advantage that it is still larger compared 
with an extrusion method, and a variant magnet can also be manufactured especially 
easily. However, since level with the fluidity of the melt at the time of shaping higher 
than said extrusion method is required, the addition of joint resin has few amounts of 
magnetic powder in the magnet which needed to make [ more / still ] it compared with it 
of an extrusion method, therefore was obtained, and magnetic properties serve as the 
inclination to fall further. 

[0006] By the way, among the above all directions methods, although compression 
forming can fabricate a magnet with more high magnetic properties compared with 
other approaches, it had the following troubles. 

[0007] That is, in this conventional compression forming, the void content of the magnet 
Plastic solid acquired is high, and the inclination for surface roughness to also become 
large is shown. Consequently, it had the fault that magnetic corrosion resistance and a 



mechanical strength felL 

[0008] Then, compacting pressure performs high-pressure molding of 1000 or more 
MPas, or approaches, such as performing metal plating after shaping, have been 
performed. 

[0009] However, the burden to metal mold or a making machine is large, those 
enlargement is required, and high-pressure molding causes lifting of a manufacturing 
cost. It was difficult for variations, such as thickness of the metal deposit formed, to 
become large, and to, attain improvement in sufficient corrosion resistance and a 
mechanical strength on the other hand, since the surface roughness of a magnet Plastic 
solid is large when performing metal plating. Moreover, plating liquid remained in the 
hole section etc. and it also had troubles, such as causing magnetic corrosion. 
[0010] 

[Problem(s) to be Solved by the Invention] The object of this invention is excellent in 
corrosion resistance, and is to offer the large rare earth bond magnet of a mechanical 
strength. 
[0011] 

[Means for Solving the Problem] Such an object is attained by this invention of following 
the (1) - (21). 

[0012] (1) The process which mixes or kneads rare earth magnet powder and joint resin, 
and manufactures the constituent for rare earth bond, The process which manufactures 
a magnet Plastic solid with the front face where blue heat forming is performed to said 
constituent for rare earth bond at the temperature from which said joint resin will be in 
softening or a melting condition, and surface roughness Ra becomes 10 micrometers or 
less, The manufacture approach of the rare earth bond magnet characterized by having 
the process which forms a direct metal deposit in said front face of said magnet Plastic 
solid. 

[0013] (2) Said blue heat forming is the manufacture approach of a rare earth bond 
magnet given in the above (1) which is compression molding. 

[0014] (3) Said joint resin is the manufacture approach of a rare earth bond magnet the 
above (1) which is thermoplastics, or given in (2). 

[0015] (4) The void content of said magnet Plastic solid is the manufacture approach of a 
rare earth bond magnet the above (1) which is less than [ 5vol% ] thru/or given in either 
of (3). 

[0016] (5) Said metal deposit is the manufacture approach of a rare earth bond magnet 

the above (1) which is a nickel-plating layer thru/or given in either of (4). 

[0017] (6) The thickness of said metal deposit is the manufacture approach of a rare 



earth bond magnet the above (1) which is 3-70 micrometers thru/or given in either of (5). 
[0018] (7) The above (1) which satisfies the relation of 1.2 <=T/Ra<=100 between surface 
roughness Ra [mum] of said front face when thickness of said metal deposit is set to T 
[mum] thru/or the manufacture approach of a rare earth bond magnet given in either of 
(6). 

[0019] (8) The content of said joint resin in said constituent for rare earth bond magnets 
is the manufacture approach of a rare earth bond magnet the above (1) which is 1 - 
10wt% thru/or given in either of (7). 

[0020] (9) The mean diameter of said rare earth magnet powder is the manufacture 
approach of a rare earth bond magnet the above (1) which is 1-150 micrometers thru/or 
given in either of (8). 

[0021] (10) Said rare earth magnet powder is the manufacture approach of a rare earth 
bond magnet the above (1) which is what consists of an alloy containing rare earth 
elements and transition metals thru/or given in either of (9). 

[0022] (11) Said rare earth magnet powder is the manufacture approach of a rare earth 

bond magnet the above (1) which is what consists of complex tissues which have a 

software magnetism phase and a hard magnetism phase thru/or given in either of (10). 

[0023] (12) A rare earth bond magnet is the manufacture approach of a rare earth bond 

magnet the above (1) which is isotropy thru/or given in either of (11). 

[0024] (13) A rare earth bond magnet is the manufacture approach of a rare earth bond 

magnet the above (1) which is an anisotropy thru/or given in either of (11). 

[0025] (14) The rare earth bond magnet characterized by being manufactured by the 

manufacture approach of a rare earth bond magnet the above (1) thru/or given in either 

of (13). 

[0026] (15) The rare earth bond magnet characterized by being the rare earth bond 
magnet with which the metal deposit was directly formed in the front face of the magnet 
Plastic solid which consists of rare earth magnet powder and joint resin, and for the 
void content of said magnet Plastic solid being less than [ 5vol% ], and surface 
roughness Ra of said front face of said magnet Plastic solid being 10 micrometers or less. 
[0027] (16) Said joint resin is a rare earth bond magnet given in the above (15) which is 
thermoplastics. 

[0028] (17) Said metal deposit is a rare earth bond magnet the above (15) which is a 
nickel-plating layer, or given in (16). 

[0029] (18) The content of said rare earth magnet powder in said magnet Plastic solid is 
a rare earth bond magnet the above (14) which is 90 - 99wt% thru/or given in either of 
(17). 



• 1 



[0030] (19) The above (14) whose disruptive strength measured by applying compressive 

stress is 21 or more MPas thru/or a rare earth bond magnet given in either of (18). 

[0031] (20) The above (14) whose proper coercive force HcJ in a room temperature is 320 

- 1600 kA/m thru/or a rare earth bond magnet given in either of (19). 

[0032] (21) The maximum magnetic energy product (BH) The above (14) whose max is 

three or more 50 kJ/m thru/or rare earth bond magnet given in either of (20). 

[0033] 

[Embodiment of the Invention] Hereafter, the manufacture approach of the rare earth 
bond magnet of this invention and a rare earth bond magnet are explained to a detail. 
[0034] First, the manufacture approach of the rare earth bond magnet of this invention 
is explained. The manufacture approach of the rare earth bond magnet of this invention 
mainly has the following processes. 

[0035] [manufacture of the constituent for rare earth bond magnets] — the constituent 
for rare earth bond magnets (only henceforth a "constituent") is manufactured first. 
This constituent mainly consists of rare earth magnet powder and joint resin (binder). 
Moreover, in the constituent, additives, such as an antioxidant, may be contained if 
needed. Each of these constituents are mixed by mixers and agitators, such as a 
Henschel mixer and a V shaped rotary mixer. 
[0036] Hereafter, each of these constituents are explained. 

[0037] 1. What consists of an alloy containing rare earth elements and transition metals 
as rare earth magnet powder rare earth magnet powder (only henceforth "magnet 
powder") is desirable, and following [1] - [5] is desirable especially. 
[0038] [1] What makes a fundamental component the rare earth elements which are 
mainly concerned with Sm, and the transition metals which are mainly concerned with 
Co (henceforth a Sm-Co system alloy). 

[0039] [2] What makes a fundamental component the transition metals (TM) which are 
mainly concerned with R (however, at least one sort in the rare earth elements with 
which R contains Y), and Fe, and B (henceforth a R-TM-B system alloy). 
[0040] [3] What makes a fundamental component the rare earth elements which are 
mainly concerned with Sm, the transition metals which are mainly concerned with Fe, 
and the element between grids which is mainly concerned with N (henceforth a 
Sm-Fe-N system alloy). 

[0041] [4] What makes a fundamental component transition metals, such as R (at least 
one sort however, among the rare earth elements with which R contains Y), and Fe, and 
a software magnetism phase and a hard magnetism phase adjoin each other, and has 
the complex tissue (there are some which are especially called a nano composite 



organization) existing (it contains also when it adjoins through a grain boundary phase). 
[0042] [5] The above [1] What mixed at least two sorts in the thing of a presentation of - 
[4]. In this case, it can have the advantage of each magnet powder to mix 
simulataneously, and more excellent magnetic properties can be acquired easily. 
[0043] As a typical thing of a Sm-Co system alloy, SmCoS and Sm2TM17 (however, TM, 
transition metals) are mentioned. 

[0044] As a typical thing of a R-Fe-B system alloy, a Nd-Fe-B system alloy, a Pr-Fe-B 
system alloy, a Nd-Pr-Fe-B system alloy, a Nd-Dy-Fe-B system alloy, a Ce-Nd-Fe-B 
system alloy, a Ce-Pr-Nd-Fe-B system alloy, the thing that permuted a part of Fe in 
these with other transition metals, such as Co and nickel, are mentioned. 
[0045] The Sm-Zr-Fe-Co-N system alloy which makes the main phase Sm2Fel7N3 
which nitrided and produced Sm2Fel7 alloy as a typical thing of a Sm-Fe-N system 
alloy, and a TbCu7 type phase is mentioned. 

[0046] as said rare earth elements, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, 
Tm, Yb, Lu, and a misch metal mention — having — these — one sort — or two or more 
sorts can be included, moreover, Fe, Co, nickel, etc. mention as said transition metals ~ 
having — these — one sort — or two or more sorts can be included. 

■ 

[0047] Moreover, in order to raise magnetic properties, such as coercive force and the 
maximum magnetic energy product, or in order to raise thermal resistance and 
corrosion resistance, in a magnet ingredient, aluminum, Cu, Ga, Si, Ti, V, Ta, Zr, Nb, Mo, 
Hf, Ag, Zn, P, germanium, Cr, W, etc. can also be contained if needed. 
[0048] Said complex tissue (nano composite organization) exists by the pattern (model) 
as the software magnetism phase 10 and the hard magnetism phase 11 show to drawing 

I , drawing 2 , or drawing 3 , and the thickness and particle size of each phase exist on 
nano meter level. And the software magnetism phase 10 and the hard magnetism phase 

II adjoin each other (it contains, also when it adjoins through a grain boundary phase), 
and a magnetic exchange interaction is produced. 

[0049] Since magnetization of a software magnetism phase changes the sense easily 
according to an operation of an external magnetic field, if intermingled in a hard 
magnetism phase, the magnetization curve of the whole system will turn into a "snake 
die-bending line" which has a stage by the second **** of B-H drawing (J-H drawing). 
However, when the size of a software magnetism phase is sufficiently as small as 
several lOnm or less, magnetization of the software magnetic substance is restrained 
sufficiently strongly by association with magnetization of the surrounding hard 
magnetic substance, and the whole system comes to act as the hard magnetic substance. 
[0050] The magnet with such complex tissue (nano composite organization) mainly has 



the next descriptions 1-5. 

[0051] 1) By the second **** of B-H drawing (J-H drawing), magnetization carries out 
springback reversibly (it is also called a "spring magnet" in this semantics). 

2) Magnetization nature is good and can magnetize in a comparatively low magnetic 
field. 

3) Compared with the case where the temperature dependence of magnetic properties is 
hard magnetism phase independent, it is small. 

4) Aging of magnetic properties is small. 

5) Even if it pulverizes, magnetic properties do not deteriorate. 

[0052] Thus, the magnet which consists of complex tissues has outstanding magnetic 
properties. Therefore, as for magnet powder, it is desirable that it is especially what has 
such complex tissue. 

[0053] In addition, the pattern shown in drawing 1 - drawing 3 is an example, and is not 
restricted to these. 

[0054] As for the mean particle diameter of magnet powder, it is desirable that it is 
1-150 micrometers, and it is more desirable that it is 5-80 micrometers. It becomes 
remarkable deteriorating [ of magnetic properties according that it is under a lower 
limit to oxidation ] the mean particle diameter of magnet powder. Moreover, the problem 
on handling ~ there is fear of ignition — is also produced. On the other hand, if the mean 
particle diameter of magnet powder exceeds a upper limit, the fluidity of the constituent 
in the time of blue heat forming etc. may not fully be acquired at the time of kneading. 
[0055] in addition, the particle size of magnet powder for example, F.S.S.S. (Fischer 
Sub-Sieve Sizer) ~ it can measure by law. 

[0056] Moreover, in order to obtain the better moldability at the time of shaping by a 
small amount of joint resin although you may distribute to some extent even when the 
particle size distribution of magnet powder is uniform, the particle size distribution of 
magnet powder has that desirable which is distributed to some extent (there is 
variation). Thereby, the void content of the obtained rare earth bond magnet can also be 
reduced more. 

[0057] In addition, in the above [5], the mean particle diameter may differ for every 
presentation of the magnet powder to mix. 

[0058] Especially the manufacture approach of magnet powder is not limited, for 
example, produces an alloy ingot by the dissolution and casting. By the quenching thin 
band manufacturing installation used for grinding this alloy ingot to a moderate grain 
size, and manufacturing a ********** (classifying further) thing and an amorphous 
alloy Any are sufficient as what manufactured the ribbon-like quenching flake (detailed 
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polycrystals gather), ground this flake (thin band) to a moderate grain size, and was 
obtained by the ********** (classifying further) thing and the atomizing method like 
gas atomization. 

[0059] As for the content in the inside of the constituent of the above magnet powder, it 
is desirable that it is 90 - 99wt%, and it is more desirable that it is 93 - 98wt%. 
Improvement in magnetic properties may be unable to be aimed at as the content of 
magnet powder is under a lower limit. On the other hand, if the content of magnet 
powder exceeds a upper limit, the content of joint resin may decrease relatively and a 
moldability may fall. 
[0060] 2. Joint Resin (Binder) 

As joint resin (binder), although thermoplastics and thermosetting resin are mentioned, 
it is desirable especially that it is thermoplastics. 

[0061] As thermoplastics, for example A polyamide (example: nylon 6, Nylon 46, Nylon 
66, Nylon 610, Nylon 612, Nylon 11, Nylon 12, Nylon 612, nylon 6 -66), Liquid crystal 
polymers, such as thermoplastic polyimide and aromatic polyester, polyphenylene oxide, 
Polyolefines, such as polyphenylene sulfide, polyethylene, polypropylene, and an 
ethylene-vinylacetate copolymer, Denaturation polyolefine, a polycarbonate, 
polymethylmethacrylate, Polyester, such as polyethylene terephthalate and 
polybutylene terephthalate, The copolymer which is mainly concerned with these, a 
blend object, a polymer alloy, etc. are mentioned, and a polyether, a polyether ether 
ketone, polyether imide, polyacetal, etc. can mix and use 1 of sorts of these, and two 
sorts or more. 

[0062] Also among these, especially the moldability is excellent, and since the 
mechanical strength is high, that which is mainly concerned with a liquid crystal 
polymer and polyphenylene sulfide from the point of a polyamide and heat-resistant 
improvement is desirable. Moreover, these thermoplastics is excellent also in kneading 
nature with magnet powder. 

[0063] Such thermoplastics has the advantage that selection wide range like what 
thought the moldability as important, and the thing which thought thermal resistance 
and a mechanical strength as important is attained by the class, 
copolymerization-ization, etc. 

[0064] On the other hand, as thermosetting resin, various epoxy resins, such as a 
bisphenol mold, a novolak mold, and a naphthalene system, phenol resin, a urea resin, 
melamine resin, polyester (unsaturated polyester) resin, polyimide resin, silicone resin, 
polyurethane resin, etc. are mentioned, and 1 of sorts of these and two sorts or more can 
be mixed and used, for example. 
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[0065] From the point of especially the moldability being excellent also among these, 
and a mechanical strength being high and excelling in thermal resistance, an epoxy 
resin, phenol resin, polyimide resin, and silicone resin are desirable, and especially an 
epoxy resin is desirable. Moreover, these thermosetting resin is excellent also in 
kneading nature with magnet powder, and the homogeneity of kneading. 
[0066] In addition, the thing of a solid [ thing / liquefied ] (powdered) is sufficient as the 
thermosetting resin (un-hardening) used at a room temperature. 

[0067] Moreover, although especially the melting point of joint resin is not limited, it is 
desirable that it is 130-350 degrees C, and it is more desirable that it is 150-300 degrees 
C. The thermal resistance of the magnet Plastic solid later mentioned as the melting 
point of joint resin is under a lower limit may fall, and it may become difficult to secure 
sufficient temperature characteristic (magnetic or mechanical). On the other hand, if 
the melting point of joint resin exceeds a upper limit, the temperature of a constituent 
will rise at the time of blue heat forming etc., and it will become easy to produce 
oxidation of magnet powder etc. 

[0068] As for the content in the inside of the constituent of the above joint resin, it is 
desirable that it is 1 - 10wt%, and it is more desirable that it is 1.5 - 5wt%. A moldability 
may fall that the content of joint resin is under a lower limit. On the other hand, if the 
content of joint resin exceeds a upper limit, the content of magnet powder decreases 
relatively and improvement in magnetic properties may be unable to be aimed at. 
[0069] 3. In an antioxidant constituent, an antioxidant is contained if needed. 
[0070] When an antioxidant contains in a constituent, the oxidation of magnet powder 
and the oxidation of joint resin in the time of manufacture of a constituent etc. are 
prevented. 

[0071] At the time of kneading of a constituent, addition of this antioxidant contributes 
to improvement in the thermal stability in the time of shaping etc., and also when 
securing a good moldability in the small amount of joint resin, it plays an important role, 
while oxidation of magnet powder is prevented and it contributes to improvement in 
magnetic magnetic properties. 

[0072] In the time of manufacture of a constituent, and shaping to a magnet etc., since 
this antioxidant volatilizes or deteriorates, after that part has remained, it exists in the 
manufactured rare earth bond magnet. 

[0073] The chelating agent which what kind of thing is sufficient as as an antioxidant as 
long as it can prevent or control oxidation of magnet powder etc., for example, forms a 
chelate compound to metal ions, such as an amine system compound, an amino acid 
system compound, nitro carboxylic acids, a hydrazine compound, a cyanide compound, 



and a sulfide, especially Fe component is mentioned. 

[0074] When adding such an antioxidant, as for the content of the antioxidant in the 
inside of a constituent, it is desirable that it is 0.2 - 3wt%, and it is still more desirable 
that it is 0.5 - 2wt%. 

[0075] 4. In other additives and a constituent, various additives, such as a plasticizer 
(for example, fatty acids, such as fatty-acid salts, such as zinc stearate, and oleic acid), 
lubricant (for example, various inorganic lubricant, such as silicone oil, various waxes, a 
fatty acid, an alumina, a silica, and a titania), and other shaping assistants, can be 
added if needed. 

[0076] [kneading of the constituent for rare earth bond magnets] — although blue heat 
forming mentioned later is presented with the above constituents for rare earth bond 
magnets as the mixture which mixed each constituent, or a kneading object which 
kneaded this mixture further, it is desirable to perform blue heat forming especially in 
this invention using this kneading object. 

[0077] Mixing of each constituent is performed using mixers and agitators, such as a 
Henschel mixer and a V shaped rotary mixer, as mentioned above. 

[0078] Moreover, kneading is performed using kneading machines, such as for example, 
a roll type kneading machine, a kneader, and a 2 shaft extrusion kneading machine, etc. 
[0079] Although this kneading may be performed under ordinary temperature, it is 
desirable to be carried out at the temperature or the temperature beyond it to which the 
joint resin used starts softening. It is desirable to be especially, kneaded at the 
temperature of under the temperature to which it is the temperature beyond the 
temperature to which joint resin starts softening, and joint resin starts hardening, 
when joint resin is thermosetting resin. 

[0080] Since it is kneaded after the viscosity of joint resin has fallen while becoming 
possible to knead to homogeneity more for a short time compared with the case where 
the effectiveness of kneading improves and it kneads in ordinary temperature by 
kneading at such temperature, it will be in the condition that joint resin covers the 
perimeter of magnet powder, and will contribute to reduction of the void content in the 
magnet manufactured from the inside of a constituent, and it. 

[0081] the constituent (compound) obtained [granulation or particle size regulation] 
mixing or by kneading — the need — responding — granulation — or a particle size 
regulation is carried out and blue heat forming is presented as a granule. Thereby, 
while being able to perform more easily activity of shaping, especially restoration of the 
constituent to shaping metal mold, the variation in a dimension is controlled and 
dimensional stability improves. 



[0082] Being made by grinding is desirable although especially the approach of 
granulation or a particle size regulation is not limited. This grinding is performed using 
a ball mill, a vibration mill, a crusher, a jet mill, a pin mill, etc. 

[0083] Moreover, for example, it can also carry out using a granulating machine like an 
extrusion type granulating machine, and can also carry out further combining the 
granulation by the granulating machine, and said grinding. 

[0084] Moreover, adjustment of the particle size of a granule can be performed by 
classifying using a sieve etc. 

[0085] As a granule, it is desirable that the maximum droplet size is below the lower 
limit of the gap (space filled up with a granule) of shaping metal mold, and it is 
desirable that the maximum droplet size is 0.3mm or more, and it is more desirable that 
it is 0.5mm or more. If the maximum droplet size of a granule exceeds the lower limit of 
the gap of shaping metal mold, it will be hard coming to carry out restoration to the 
metal mold of a granule, and improvement in the dimensional accuracy of a rare earth 
bond magnet will serve as imperfection. On the other hand, when the maximum droplet 
size of a granule is too small, the inclination for the void content of the obtained rare 
earth bond magnet to rise is shown. 

[0086] Moreover, since it is the same, as for the mean particle diameter of a granule, it is 
desirable that it is 0.01-0.5mm, and it is more desirable that it is 0.05-0. 3mm. 
[0087] Although such a granule has a certain amount of variation in particle size, it is 
desirable that particle size is as uniform as possible. 

[0088] [shaping (blue heat forming) of a magnet Plastic solid] ~ a magnet Plastic solid is 
manufactured by fabricating the compound obtained by doing in this way in a 
predetermined configuration. This shaping is performed at the temperature from which 
said joint resin will be in softening or a melting condition (blue heat forming). 
[0089] In addition, although any of the approaches, such as compression molding 
mentioned above, injection molding, and extrusion molding, are sufficient as the 
approach of shaping, compression molding is desirable at the point of being easy to 
make the value of surface roughness Ra small. Hereafter, it represents and compression 
molding is explained. 

[0090] **** compression molding is filled up with a compound in the shaping metal 
mold of a compacting machine, and is performed by pressurizing a compound all over a 
magnetic field or a non-magnetic field. The magnet Plastic solid acquired by being 
fabricated all over a magnetic field is used for manufacture of the rare earth bond 
magnet of an anisotropy, and the magnet Plastic solid acquired by being fabricated all 
over a non-magnetic field is used for manufacture of an isotropic rare earth bond 



magnet. 

[0091] Compression molding between this ** is performed by heating shaping metal 
mold etc. in the condition of having considered as the predetermined temperature to 
which the joint resin used fuses the temperature of the compound at the time of shaping. 
[0092] Although it should just be the temperature more than the softening temperature 
of the joint resin used, when the melting point of joint resin is made into t degrees C, as 
for the die temperature at this time, it is desirable that it is t - (t+80) ** extent. However, 
joint resin is thermosetting resin, and when the temperature which starts hardening of 
the joint resin of a parenthesis is lower than (t+80), it is desirable [ the upper limit of 
the die temperature at the time of compression molding between ** ] that it is the 
temperature of under the temperature that starts hardening of joint resin. 
[0093] By performing compression molding between ** at such temperature, the fluidity 
of the compound at the time of shaping can improve, and the small magnet Plastic solid 
of surface roughness Ra can be manufactured with a low void content. 
[0094] In addition, when mixing and using n kinds of resin, melting point [ of the joint 
resin mentioned above ] t (degree C) can be converted as follows, for example. 
[0095] the amount of each resin when making into 1 weight section the sum total of the 
resin used as joint resin — respectively — Al, A2, and ... An weight section and the 
melting point of each resin ~ respectively — tl, t2, and ... the melting point of the joint 
resin used when referred to as tn (degree C) — Altl+A2t2+ ... it is expressed with Antn 
(degree C). 

[0096] Although the compacting pressure at the time of**** compression molding 
changes a little with die temperatures at the time of shaping etc., it is desirable that it 
is 100-980MPa, and it is more desirable that it is 200-700MPa. 

[0097] Thus, as for the void content of the acquired magnet Plastic solid, it is desirable 
that it is less than [ 5vol% ], and it is more desirable that it is less than [ 3vol% ]. If the 
void content of a rare earth bond magnet exceeds a upper limit, satisfactory magnetic 
properties may not be acquired depending on an application. 

[0098] Moreover, it is 10 micrometers or less, as for surface roughness Ra of the front 
face of a magnet Plastic solid, it is desirable that it is 5 micrometers or less, and it is 
more desirable especially that it is 0.05-2 micrometers or less. 

[0099] By limiting surface roughness Ra to such range, it becomes possible to form in 
homogeneity and homogeneity the metal deposit mentioned later. Moreover, since 
formation of the pinhole in a deposit is also prevented, it becomes possible to improve 
the corrosion resistance of the rare earth bond magnet obtained, and a mechanical 
strength. Moreover, since it is prevented that plating liquid remains in the hole section 
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etc. at the time of formation of the metal deposit by wet plating, residual plating liquid 
can prevent the corrosion of the magnet generated owing to etc. 

[0100] In addition, surface roughness Ra of a magnet Plastic solid should just be the 
range mentioned above in the part in which a metal deposit is formed at least. 
[0101] To the magnet Plastic solid acquired by various approaches, such as compression 
molding, injection molding, and extrusion molding, after treatment, such as processing 
of cutting, a cut, grinding, polish, etc., surface defecation, and a chemical treatment, 
may be performed if needed. Such processing may be performed for the purpose of 
adjustment of said surface roughness. 

[0102] [formation of a metal deposit] -- a metal deposit is formed to said front face 
(surface roughness Ra is a front face 10 micrometers or less) of the magnet Plastic solid 
acquired by doing in this way. 

[0103] Formation of this metal deposit is directly performed to the front face of a 
magnet Plastic solid, without performing sealing by resin. 

[0104] For this reason, a rare earth bond magnet can be manufactured without needing 
the process of sealing, and it contributes to improvement in productivity. Moreover, as 
mentioned above, since the surface roughness Ra is smooth enough with 10 
micrometers or less, even if the front face of a magnet Plastic solid forms a direct metal 
deposit in the front face of a magnet Plastic solid, the thickness and the quality of a 
metal deposit which can be set at least to each part become homogeneity. Thereby, the 
corrosion resistance of the rare earth bond magnet obtained and a mechanical strength 
can be made high. Moreover, surface roughness Ra of a magnet Plastic solid is small, 
and there are few holes which exist in a front face. For this reason, it is hard to generate 
the problems that the survival to the hole section of plating liquid etc. becomes a cause, 
such as magnetic corrosion. 

[0105] Although nickel, Cu, Cr, Zn, Sn, Ag, Au, Pt, or the alloy containing these is 
mentioned as a metal which constitutes this metal deposit, for example, it is desirable 
that it is the metal which contains nickel or nickel also in it. By a metal deposit 
consisting of such metals, the high reinforcement as a magnet is obtained with good 
corrosion resistance. 

[0106] As the formation approach of a metal deposit, dry type plating of vacuum 
evaporationo, sputtering, CVD, PVD, etc., etc. is mentioned, for example. [ wet plating 
of electrolytic plating, electroless deposition, immersion plating etc., ] Also in it, it is 
desirable that it is wet plating, and it is more desirable that it is electrolytic plating. By 
forming a metal deposit by such approach, the good deposit of adhesion can be formed at 
low process cost. 




[0107] Although especially the thickness of a metal deposit is not limited, it is desirable 
that it is 3-70 micrometers, and it is more desirable that it is 5-50 micrometers. The rare 
earth bond magnet obtained as the thickness of a metal deposit is under a lower limit 
may not have sufficient corrosion resistance and a mechanical strength. On the other 
hand, if the thickness of a metal deposit exceeds a upper limit, the productivity of a rare 
earth bond magnet will fall. 

[0108] Moreover, when thickness of a metal deposit is set to T [mum], it is desirable to 
satisfy the following type (I) between surface roughness Ra [mum] of the magnet Plastic 
solid mentioned above. 
[0109] 1.2 <=T/Ra<=100 ... (I) 

Moreover, it is more desirable to satisfy a formula (II) instead of a formula (I). 
[0110] 3 <=T/Ra<=50 ... (II) 

The rare earth bond magnet obtained as the value of T/Ra is under a lower limit in said 
formula may not have sufficient corrosion resistance and a mechanical strength. On the 
other hand, if the value of T/Ra exceeds the upper limit in said formula, the productivity 
of a rare earth bond magnet may fall. 

[0111] In addition, surface defecation, surface treatment, other various chemical 
treatments, etc. may be performed as pretreatment of formation of a metal deposit to 
the magnet Plastic solid acquired at said process if needed. 

[0112] As for the rare earth bond magnet of this invention, it is desirable that the 
disruptive strength measured by applying compressive stress is 21 or more MPas, and it 
is more desirable that they are 25 or more MPas. 

[0113] As for the rare earth bond magnet of this invention, it is desirable that coercive 
force (proper coercive force in a room temperature) HcJ is 320 - 1600 kA/m extent, and it 
is more desirable that it is 400 - 1200 kA/m extent. Demagnetization when a reverse 
magnetic field requires coercive force depending on an application under by said lower 
limit becomes remarkable, and hot thermal resistance is inferior. Moreover, if coercive 
force exceeds said upper limit, magnetization nature will fall. Therefore, even when 
carrying out multi-electrode magnetization etc. to a rare earth bond magnet (especially 
cylindrical magnet) by making coercive force HcJ into the above-mentioned range and 
sufficient magnetization magnetic field is not obtained, good magnetization is attained, 
sufficient flux density is obtained, and a highly efficient rare earth bond magnet can be 
offered. 

[0114] As for the rare earth bond magnet of this invention, it is desirable that maximum 
magnetic energy (product BH) max is three or more 50 kJ/m, and it is more desirable 
that they are three or more 80 kJ/m. The maximum magnetic energy product (BH) 



When it uses that max is less than three 50 kJ/m for motors, sufficient torque is not 
acquired depending on the class and structure. 

[0115] the configuration of the rare earth bond magnet of this invention, especially a 
dimension, etc. are limited ~ not having — for example, a configuration — being related — 
cylindrical and a prismatic form — the thing of all configurations, such as cylindrical 
(the shape of a ring), circular, plate-like, and bow tabular, is possible, and the thing of 
all magnitude is possible also for the magnitude from a large-sized thing to a micro 
thing. 
[0116] 

[Example] Next, the concrete example of this invention is explained. 
[0117] (Example 1) The alloy presentation was expressed with 8.6(Nd0.7Pr0.25Dy0.05) 
FebalCo7.0B5.3aluminum0.5, and the isotropic rare earth magnet powder which is the 
complex tissue (nano composite organization) where the configuration organization 
consists of an R2 (Fe-Co)14B type phase (hard magnetism phase) and an alpha- (Fe, Co) 
type phase (software magnetism phase) was prepared. The mean particle diameter of 
this rare earth magnet powder was 40 micrometers. 

[0118] after mixing this rare earth magnet powder, the polyamide resin (Nylon 12) 
whose melting point is 178 degrees C, and a hydrazine system anti-oxidant — further -- 
these — 225degree-Cx - for 15 minutes, it kneaded and the constituent for rare earth 
bond magnets (compound) was produced. At this time, the rate of a compounding ratio 
(weight ratio) of rare earth magnet powder, polyamide resin (Nylon 12), and a hydrazine 
system antioxidant was made into 1.4wt% 1.6wt% 97wt(s)%, respectively. 
[0119] Subsequently, this compound was ground, and it considered as the granule with a 
mean particle diameter of 0.3mm, it was filled up with this granule in the metal mold of 
a compacting machine, and pressed between ** all over the non-magnetic field, and the 
magnet Plastic solid of the shape of a cylinder with a diameter [ of 10mm ] x height of 
7mm was acquired. At this time, 30 magnet Plastic solids were manufactured, 
respectively on seven conditions of having changed the die temperature at the time of 
shaping in 130-240 degrees C (sample No.l-No.7). Each compacting pressure was 
400MPa(s). 

[0120] After defecating the front face of the acquired magnet Plastic solid in pure water, 
a consistency and surface surface roughness Ra were measured about the magnet 
Plastic solid acquired on each condition. In ten points on the ends side of a magnet 
Plastic solid, and a peripheral surface, surface roughness Ra was measured with optical 
means, and calculated the average. Moreover, the void content of a magnet Plastic solid 
was computed from the compounding ratio of rare earth magnet powder etc., and the 



consistency of a magnet Plastic solid. About the magnet Plastic solid of a monograph 
affair, the die temperature at the time of shaping, a consistency, surface surface 
roughness Ra, and the average of a void content are shown in a table 1. 
[0121] Next, the metal deposit was formed in the front face of each magnet Plastic solid, 
and it considered as the isotropic rare earth bond magnet. Barrel plating performed 
electroplating, using nickel as a metal for plating. Thickness T of a nickel-plating layer 
was measured by the fluorescence-X-rays mold thickness gage in ten points on the ends 
side of the obtained rare earth bond magnet, and a peripheral surface. These averages 
are shown in a table 1. It combines and the value of T/Ra is also shown in a table 1. 
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[0123] About these rare earth bond magnets, after giving pulse magnetization of 
magnetic-field-intensity 3.2 MA/m, magnetic properties (flux density Br, coercive force 
HcJ, and maximum magnetic energy (product BH) max) were measured by maximum 
impression magnetic field 2.0 MA/m with the account fluxmeter of ****** (the Toei 
Industry make, TRF-5BH). The temperature at the time of measurement was 23 
degrees C (room temperature). 

[0124] About each rare earth bond magnet, flux density Br, coercive force HcJ, and the 
value of maximum magnetic energy (product BH) max are shown in a table 2. 
[0125] Moreover, the corrosion resistance test was performed about each rare earth 
bond magnet (20 pieces each). This corrosion resistance test inspected the existence of 
rusting, after putting each rare earth bond magnet into the ambient atmosphere of 80 
degree-Cx90%RH for 1000 hours. About the rare earth bond magnet of a monograph 
affair, the number in which rusting was accepted is shown in a table 2. 
[0126] Furthermore, disruptive strength was measured about each rare earth bond 
magnet (ten pieces each). By the load cell, disruptive strength was measured by 
applying compressive stress, and calculated the average. The result is shown in a table 
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[0128] So that clearly from a table 2 the rare earth bond magnet of sample No.3-No.7 
(this invention) All have outstanding magnetic properties (a residual magnetic flux 
density Br, maximum magnetic energy (product BH) max, and coercive force HcJ). To 
rusting not having been accepted in the corrosion resistance test, the rare earth bond 
magnet of sample No.l and No.2 (example of a comparison) is inferior in magnetic 
properties, and rusting was accepted in ten pieces and eight rare earth bond magnets 
also in the corrosion resistance test, respectively. 

[0129] Moreover, also in the trial of disruptive strength, it was checked that the rare 
earth bond magnet (sample No.3-No.7) of this invention has a mechanical strength 
superior to the rare earth bond magnet (sample No.l, No.2) of the example of a 
comparison. 

[0130] (Example 2) The alloy presentation prepared the rare earth magnet powder of 
the anisotropy expressed with Ndl2.6Fe80.5B6.5Ga0.3Zr0.1. The mean particle 
diameter of this rare earth magnet powder was 50 micrometers. 
[0131] after mixing this rare earth magnet powder, the polyamide resin (Nylon 12) 
whose melting point is 178 degrees C, and a hydrazine system anti-oxidant — further — 
these — 225degree-Cx — for 15 minutes, it kneaded and the constituent for rare earth 
bond magnets (compound) was produced. At this time, the rate of a compounding ratio 
(weight ratio) of rare earth magnet powder, polyamide resin (Nylon 12), and a hydrazine 
system antioxidant was made into 1.4wt% 1.6wt% 97wt(s)%, respectively. 
[0132] Subsequently, this compound was ground, and it considered as the granule with 
a mean particle diameter of 0.25mm, it was filled up with this granular object in the 
metal mold of a compacting machine, and pressed between ** all over the magnetic field 
of magnetic-field-intensity 1.2 MA/m, and the magnet Plastic solid of the shape of a 



cylinder with a diameter [ of 10mm ] x height of 7mm was acquired. At this time, 30 
magnet Plastic solids were manufactured, respectively on seven conditions of having 
changed the die temperature at the time of shaping in 130-240 degrees C (sample 
No.8-No.14). Each compacting pressure was 350MPa(s). 

[01331 After defecating the front face of the acquired magnet Plastic solid in pure water, 
a consistency and surface surface roughness Ra were measured about the magnet 
Plastic solid acquired on each condition. In ten points on the ends side of a magnet 
Plastic solid, and a peripheral surface, surface roughness Ra was measured with optical 
means, and calculated the average. Moreover, the void content of a magnet Plastic solid 
was computed from the compounding ratio of rare earth magnet powder etc., and the 
consistency of a magnet Plastic solid. About the magnet Plastic solid of a monograph 
affair, the die temperature at the time of shaping, a consistency, surface surface 
roughness Ra, and the average of a void content are shown in a table 3. 
[0134] Next, the metal deposit was formed in the front face of each magnet Plastic solid, 
and it considered as the rare earth bond magnet of an anisotropy. Barrel plating 
performed electroplating, using nickel as a metal for plating. Thickness T of a 
nickel-plating layer was measured by the fluorescence-X-rays mold thickness gage in 
ten points on the ends side of the obtained rare earth bond magnet, and a peripheral 
surface. These averages are shown in a table 3. It combines and the value of T/Ra is also 
shown in a table 3. 
[0135] 
[A table 3] 
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[0136] About these rare earth bond magnets, after giving pulse magnetization of 
magnetic-field-intensity 3.2 MA/m, magnetic properties (flux density Br, coercive force 
HcJ, and maximum magnetic energy (product BH) max) were measured by maximum 
impression magnetic field 2.0 MA/m with the account fluxmeter of ****** (the Toei 
Industry make, TRF-5BH). The temperature at the time of measurement was 23 
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degrees C (room temperature). 

[0137] About each rare earth bond magnet, flux density Br, coercive force HcJ, and the 
value of maximum magnetic energy (product BH) max are shown in a table 4. 
[0138] Moreover, the corrosion resistance test was performed about each rare earth 
bond magnet (20 pieces each). This corrosion resistance test inspected the existence of 
rusting, after putting each rare earth bond magnet into the ambient atmosphere of 80 
degrees C and 90%RH for 1000 hours. About the rare earth bond magnet of a 
monograph affair, the number in which rusting was accepted is shown in a table 4. 
[0139] Furthermore, disruptive strength was measured about each rare earth bond 
magnet (ten pieces each). By the load cell, disruptive strength was measured by 
applying compressive stress, and calculated the average. The result is shown in a table 
4. 

[0140] 
[A table 4] 



(MffiM 2 ) 





B r 
(T) 


H c J 

(kA/m) 


(BH) max 
(kj/m 3 ) 




(MPa) 




0.85 


1098 


121.5 


ii 


19.8 


9 (Jt«#«) 


0.87 


1101 


127. 1 


7 


20.6 


10 (*58BB) 


0.92 


1131 


142.6 


0 


25.3 


11 


0.94 


1125 


149.3 


0 


31.2 


12 (#5£9i) 


0.95 


1120 


152.5 


0 


35.3 


13 CW89I) 


0.95 


11L5 


152.0 


0 


35.4 


14 (*3SBJI) 


0.94 


1109 


148.9 


0 


36. 1 



[0141] So that clearly from a table 4 the rare earth bond magnet of sample No.10-No.14 
(this invention) All have outstanding magnetic properties (a residual magnetic flux 
density Br, maximum magnetic energy (product BH) max, and coercive force HcJ). To 
rusting not having been accepted in the corrosion resistance test, the rare earth bond 
magnet of sample No.8 and No.9 (example of a comparison) is inferior in magnetic 
properties, and rusting was accepted in 11 pieces and seven rare earth bond magnets 
also in the corrosion resistance test, respectively. 

[0142] Moreover, also in the trial of disruptive strength, it was checked that the rare 
earth bond magnet (sample No.10-No.14) of this invention has a mechanical strength 
superior to the rare earth bond magnet (sample No.8, No.9) of the example of a 
comparison. 
[0143] 

[Effect of the Invention] According to this invention, the following effectiveness is 
acquired as stated above. 
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[0144] - Metal deposits are homogeneity and homogeneity, therefore excel in corrosion 
resistance, and a mechanical strength is large. 

[0145] - Since a direct metal deposit is formed without performing sealing like before on 
the front face of a magnet Plastic solid, in manufacture of a rare earth bond magnet, 
buildup of a routing counter is suppressed and contribute to improvement in 
productivity. 

[0146] - Since surface roughness Ra of a magnet Plastic solid is small, the corrosion of 
the magnet produced when plating liquid remains at the time of formation of the metal 
deposit by wet plating etc. can be prevented. 

[0147] - A void content can be made low and, therefore, outstanding magnetic properties 
are acquired. 

[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing typically an example of complex tissue (nano 
composite organization) in the rare earth magnet powder of this invention. 
[Drawing 2] It is drawing showing typically an example of complex tissue (nano 
composite organization) in the rare earth magnet powder of this invention. 
[Drawing 33 It is drawing showing typically an example of complex tissue (nano 
composite organization) in the rare earth magnet powder of this invention. 
[Description of Notations] 

10 Software Magnetism Phase 

11 Hard Magnetism Phase 
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